Purpose. To compare outcomes of total knee arthroplasty (TKA) in English-versus non-Englishspeaking patients. Methods. 193 women and 85 men (mean age, 72 years) underwent 117 left and 161 right primary TKAs. 237 and 41 patients were English and non-English speaking, respectively. Interpretation was provided. Pre-and post-operative functional outcomes were measured using the International Knee Society (IKS) score.
INTRODUCTION
Australia is a society with a diverse mix of ethnicities and cultural backgrounds. Over 5 million people living in Australia were born overseas, representing almost a quarter of the total population, 1 of whom a large proportion comes from a non-English-speaking background. According to the Australian Census of 2006, 16% of the population speak a language other than English at home. 1 The provision of trained medical interpreters for non-English-speaking patients is an essential component of medical care. 2 All hospitals in Australia have access to either in-house or telephone interpretation services provided by trained medical interpreters rather than ad hoc interpreters or family members. 2 Quality of care may be impaired when patients have a poor understanding of their diagnosis and treatment plan, which results in lower levels of satisfaction. 3 Such patients undergo less preventative screening [4] [5] [6] and have higher presentation rates, 3 which result in more prescriptions, 6 investigations being ordered, and hence higher costs to the health system. Yet English and non-English-speaking patients have comparable outcomes when a trained medical interpreter is provided during presentation. 7 More than 60 000 joint replacements are performed each year in Australia 8 ; as many as 10 000 patients having such surgery may not use English as their primary language. If language is a barrier, the provision of a trained medical interpreter should minimise the difference in outcome in patients with comparable co-morbidities. We compared functional outcomes of English versus non-English-speaking patients after TKA.
MATERIALS AND METHODS
The ethics committee of our hospital approved this prospective study. Between January and December 2006, 193 women and 85 men (mean age, 72; standard deviation [SD], 9 years) underwent 117 left and 161 right primary TKAs for osteoarthritis (n=263) or rheumatoid arthritis (n=15). 237 and 41 patients were English and non-English speaking, respectively. The mean number of co-morbidities was 2.5 (SD, 1.4) and the mean American Society of Anesthesiologists score was 2.4 (SD, 0.6).
For non-English-speaking patients, an interpreter was arranged during pre-admission assessment, the consent process, hospitalisation, and discharge planning. Family members were encouraged to be present, but were not used for interpretation.
Patients received perioperative prophylactic antibiotics consisting of 1 g of intravenous cephazolin on induction and continued 8 hourly for 24 hours. All patients had a urinary catheter inserted just before surgery, which remained in situ for 48 hours. Gentamicin was given just before insertion and removal of the catheter. Regional and general anaesthesia were used in 206 and 72 patients, respectively. A medial parapatellar approach was used and all prostheses (122 were cruciate retaining and 156 were posterior stabilising) were fixed with antibiotic impregnated cement. The patella was resurfaced in 104 of 278 cases.
Postoperative care was standardised. Patients had to achieve active flexion of 90º prior to discharge. 10 Two patients did not attend their 12month follow-up: one died at week 8, and another was placed in a nursing home following a femoral neck fracture due to a fall at month 3. All but one of the remaining patients completed the questionnaire on functional status. 9 Pre-and 12-month post-operative functional outcomes were determined using the International Knee Society (IKS) score, 11 which is divided into 2 components: a knee rating (100 points) and functional assessment (100 points). The knee rating comprises pain (50 points), stability (25 points) and range of movement (25 points); deductions are made for flexion contracture, extension lag, and malalignment. The functional assessment comprises distance walked (50 points) and ability to climb stairs (50 points); deductions are made for the use of gait aids. IKS scores are graded as excellent (171-200), good (141-170), fair (121-140) or poor (≤120). The subjective component of the IKS was completed by patients.
Patient demographics, surgical variables, and functional outcomes (IKS scores) between English and non-English-speaking patients were compared using Student's t-test and Chi squared test. A p value of <0.05 was considered statistically significant. Independent variables associated with a poor functional outcome after TKA were determined using a multiple logistic regression analysis.
RESULTS
Most non-English-speaking patients were female (38 of 41, p<0.001, Table 1 ), as were the Englishspeaking patients (155 of 237, Table 1 ). The mean body mass index of non-English-speaking patients was significantly higher (34 vs 31 kg/m 2 , p=0.003). Both groups were comparable with respect to patella resurfacing, prosthesis type, length of hospital stay, discharge destination, and complication rates.
14 foreign languages were spoken among the 41 non-English-speaking patients; Greek (n=15) and Italian (n=10) were the most common ( Table 2) . Non-English-speaking patients had significantly worse IKS scores both preoperatively and at the 12-month follow-up (Table 3 ). In English and non-English speaking patients respectively, the proportions with a poor preoperative IKS grade were similar (97% and 100%, p=0.644), but at postoperative month 12, a significantly higher proportion of Non-Englishspeaking patients continued to have a poor grade (27% vs 58%, p<0.001, Table 4 ). When each component of the IKS score was assessed separately, pain was significantly worse in non-English-speaking patients (p=0.017, Fig.) .
Multiple logistic regression analysis was conducted to determine if variables other than being non-English speaking predicted a poor IKS grade at 12-month follow-up. Being non-English speaking was the only variable that significantly increased the odds (odds ratio=2.77, confidence interval=1.25-6.14, p=0.012, Table 5 ), although there was a weak correlation (r=0.277) between pre-and 12-month post-operative IKS scores.
Greek (n=21) and Italian (n=20) were the 2 largest non-English cultural groups represented, but neither predicted a poor functional outcome. Thus, it was the language barrier itself rather than cultural background that affected pre-and post-operative functional scores. Nonetheless, during early rehabilitation, there were no differences in the length of hospital stay, complication rates, and rehabilitation requirements. 
DISCUSSION
Understanding the predictors of outcome after TKA may help identify patients that need additional assistance in rehabilitation. Elderly patients with marked functional impairment, severe pain, a high body mass index, and major co-morbidities are more likely to have worse postoperative outcomes. [12] [13] [14] [15] [16] Despite the provision of trained medical interpreters, both our English and non-English-speaking patients achieved comparable functional outcomes in the early postoperative period, but not at the 12-month follow-up. Thus, a non-English-speaking background appears to be a predictor of poor functional outcome after TKA. Preoperative knee scores were lower in our non-English speaking patients. Lower preoperative scores have been reported in Asian compared to Caucasian TKA patients in the same community, 17 but the English proficiency of the Asian patients was not assessed. Our patient group was culturally diverse and therefore the ability to test individual cultures for differences in preoperative knee function was limited.
Poor preoperative functional status has been associated with poor outcomes following TKA. 16, [18] [19] [20] [21] Psychosocial variables rather than baseline physical functioning are considered to be correlated with functional outcome following TKA. 22, 23 In our study, preoperative functional status did not correlate with IKS scores at 12-month follow-up.
There are cultural differences in the expression of pain. Caucasians took more analgesics than Black and Hispanic patients, despite there being no differences in the use of patient-controlled postoperative analgesics. 24 No differences in pain intensity after cholecystectomy were reported by Mexican Americans and Anglo Americans, but nurses reported higher levels of pain in Anglo Americans. 25 This may relate to differences in culture for expressing pain and the desire for analgesia. For chronic pain, psychosocial factors may be at play. Working status, family behaviour patterns, and social support structures are among the factors that can influence a patient's expression of pain. In our non-English-speaking patients with lower IKS (particularly pain) scores at the 12-month followup, it is unknown whether this reflects an aspect of methodology or relates to cultural differences or a language barrier for the perception and expression of pain. Careful selection of elderly patients for joint replacement is essential, as mortality and complication rates increase with age. [14] [15] [16] Likewise, severe preoperative pain and multiple co-morbidities are predictors of poor outcome. 18 These preoperative parameters yielded no significant differences between our English and non-English-speaking patients, and hence they did not contribute to the worse IKS scores in the latter.
In our study, gender and body mass index did not correlate with worse IKS scores at the 12month follow-up. This was contrary to other studies reporting that women with high body mass index are at risk of poor locomotor recovery after arthroplasty. Gender, body mass index, and co-morbidities account for 42% of the variance in function after surgery. 13 In our study, most non-English-speaking patients were female. This may be explained by more exposure to English by males (who enter the workforce) than females (who remain at home and lack opportunity to learn English). Although trained medical interpreters were provided before admission, during the consent process, hospitalisation, and discharge planning, it was difficult to provide such services for every encounter with a health professional. Reinforcement of rehabilitation goals and expectations during physiotherapy was particularly difficult, unless the physiotherapists were bilingual. With the increasing numbers of joint replacements being performed in an ever growing and culturally diverse population, this is an important factor to consider.
